Introduction
Over the past decade uterine-derived factors that may induce embryo or uterine growth and development in vivo have been identified. A variety of growth factors, including epidermal growth factor, transforming growth factor a, colony stimulat¬ ing factor 1, heparin-binding growth factors and members of the IGF family, have been isolated in uterine tissues and fluids from various species (see Brigstock et al, 1989) . In particular, the IGFs have been implicated in cellular proliferation and differentiation of the preimplantation mammalian embryo. Concentrations of IGF-I are high in uterine flushings of sows on day 12 of pregnancy, coinciding with rapid embryo development (Letcher et al, 1989) , and of ewes on days [10] [11] [12] [13] [14] [15] [16] of pregnancy (Ko et al, 1991) . Both IGF-I and IGF-II are present in uterine flushings of cows at oestrus and during early pregnancy, particularly on day 5 (Geisert et al, 1991) . In addition, temporal variation in mRNA encoding IGF-I occurs in the uterus of pregnant sows (Letcher et al, 1989; Simmen et al, 1992) . mRNAs encoding both IGF-I and IGF-II are also present in the endometrium of pregnant cows (Geisert et al, 1991) and ewes (Stevenson et al, 1994) . Furthermore, mRNA encoding IGFT is temporally regulated in ewes, with increased expres¬ sion at oestrus relative to that on days 2-15 of pregnancy (Stevenson et al, 1994) . However, temporal variations have not been observed in the expression of mRNAs encoding IGF-I and IGF-II in cows (Geisert et al, 1991) or in the expression of mRNA encoding IGF-II alone in ewes (Stevenson et al, 1994) .
Receptors for the IGFs and mRNA encoding them have been localized on embryos of several species. In mouse embryos, the expression of mRNA encoding IGF-I receptors occurs before the expression of mRNA encoding IGF-I (Heyner et al, 1989a, b) , suggesting a paracrine action of maternally derived IGF-I before implantation. In contrast, the coincidental expres¬ sion of mRNA endoding IGF-II (Harvey and Kaye, 1991) and IGF-II receptor (Rappolee el al, 1989; Werb, 1990) at around the two-cell stage of development in mice suggests an auto¬ crine action of this peptide. However, mRNA encoding IGF-I receptor has been detected in the uterus of rats (Ghahary and Murphy, 1989) , while mRNAs encoding IGF-I and IGF-II receptors have also been detected in the endometrium of gilts (Simmen et al, 1992) and ewes (Stevenson et al, 1994) (Baxter, 1991) which serves to extend the half-lifes of IGF-I and IGF-II (Cohen and Nissley, 1976) and provide a storage reservoir of the IGFs (Bar et al, 1990 (Hustin et al, 1994) . In addition, mRNA encoding IGFBP-2 has been detected during early pregnancy in gilts (Simmen et al, 1992) and cows (Geisert et al, 1991) 
Results
Northern blot hybridization identified a major mRNA transcript encoding IGF-I (7.1 kb), IGF-II (5.8 kb) and (1.7 kb) throughout pregnancy in the endometrium of pregnant ewes (Fig. 1) . Overexposure of the autoradiograph also allowed detection of a number of minor mRNA transcripts encoding IGF-II (4.4, 3.3-3.7, 2.6-2.7, 2.0, and~1 .2 kb; Fig. 2 (Fig. 4b) (Karsch et al., 1980) and the hatching of the blastocyst (Bindon, 1971) , while the low endometrial expression of mRNA encoding IGF-I on day 15 coincides with the beginning of adherence of the embryo to the uterine wall in ewes (Bindon, 1971) . Previous studies in sheep have also demonstrated that the IGF-I content of uterine luminal fluid on day 16 of pregnancy is lower than that on day 10 of pregnancy (Ko et al, 1991 Clun-Forest ewes were used in the study of Stevenson et al (1994) and Merino ewes in the present study.
Previous workers have also detected temporal variations in the endometrial expression of mRNA encoding IGF-I in other species, with increased expression being frequently associated with high plasma oestrogen concentrations, such as at oestrus in cows (Geisert et al, 1991) . Similarly, in sows, a peak in endometrial expression of mRNA encoding IGF-I occurs on day 12 of pregnancy, coinciding with elongation of the embryo and the subsequent embryonic secretion of significant concen¬ trations of oestrogen (Simmen et al, 1992) . High uterine expression of mRNA encoding IGF-I has also been demon¬ strated in ovariectomized rats after administration of oestrogen (Murphy and Friesen, 1988 (Simmen et al, 1990) .
The low endometrial expression of mRNA encoding IGF-II and the lack of an effect of day of pregnancy on its expression shown in the present study confirm similar reports in cows (Geisert el al, 1991) and ewes (Stevenson et al, 1994 (Waites et al, 1990 ). An association between IGFBP-1 and implantation events has also been reported in other species with reports of expression of mRNA encoding IGFBP-1 in baboon endometrium during the late luteal phase (Fazleabas et al, 1989) , in decidual cells of rat endometrium and in implantation sites of cats (Boomsma et al, 1994 (Knauer and Smith, 1980; Burch et al, 1990) , while purified human IGFBP-1 potentiated replication of several cell types (Elgin et al, 1987 (Geisert et al, 1991) and sows (Simmen et al, 1992 
